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FDA Decision Report: FDA Grants Accelerated Approval to First 
Drug for Duchenne Muscular Dystrophy - APR 25, 2016 (PCNS) 
 
On September 19, 2016, the FDA approved Exondys 51 (eteplirsen) injection, the first drug 
approved to treat patients with Duchenne muscular dystrophy (DMD), sponsored by Sarepta 
Therapeutics. Exondys 51 was approved under the accelerated approval pathway based on an 
increase in the surrogate endpoint of dystrophin in skeletal muscle observed in some Exondys 51-
treated patients. The FDA concluded that the data submitted demonstrated an increase in dystrophin 
production that is reasonably likely to predict clinical benefit in some patients with DMD who have 
a confirmed mutation of the dystrophin gene amenable to exon 51 skipping. A clinical benefit of 
Exondys 51, including improved motor function, has not been established. In making this decision, 
the FDA considered the potential risks associated with the drug, the life-threatening and debilitating 
nature of the disease for these children, and the lack of available therapy. 
 
The FDA’s decision does not follow the recommendation of the Peripheral and Central Nervous 
System Drugs Advisory Committee (PCNS) on April 25, 2016. 
 
The information in this report is current as of December 21, 2016. The latest information about 
product approvals and labeling can be accessed at the FDA 
website http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm . 
 
Advisory Committee Meeting Outcomes – PCNS – APR 25, 2016 
 
The Committee voted that Sarepta has not provided substantial evidence from adequate and well-
controlled studies that eteplirsen induces production of dystrophin to a level that is reasonably likely 
to predict clinical benefit, by a vote of 3-Yes to 7-No, with 3 abstentions (vote on full approval). 
The Committee also narrowly voted that the clinical results of the single historically-controlled 
study (Study 201/202) do not provide substantial evidence that eteplirsen is effective for the 
treatment of Duchenne muscular dystrophy (DMD), by a vote of 6-Yes to 7-No, with no abstentions 
(vote on accelerated approval). 
 
The Committee discussed the clinical meaningfulness of the data for dystrophin expression, a 
potential surrogate endpoint to support accelerated approval in patients with Duchenne muscular 
dystrophy (DMD). FDA specifically asked the Committee to consider the data for dystrophin 
expression as it relates to the levels that are seen in patients with Becker muscular dystrophy 
(BMD), a milder form of muscular dystrophy. In FDA’s opinion, immunofluorescence analysis of 
dystrophin expression is not a reliable method to quantify dystrophin. When dystrophin was 
analyzed using a more reliable method (the Western blot method) in the Agency’s view, the 
estimate of 0.9% of normal levels after 3.5 years of treatment was disappointing to the FDA, in part 
because it is below the level that is generally observed in patients with BMD, which is generally 3% 
of normal. FDA says it is not yet known which level should confer a clinical benefit, but experts 
have proposed that induction of approximately 10% of normal dystrophin levels may set a 
minimum level. 
 
A narrow majority of the Committee, 7 of 13 members, voted that Sarepta has not provided 
substantial evidence from adequate and well-controlled studies, that eteplirsen induces production 
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of dystrophin to a level that is reasonably likely to predict clinical benefit. This would be required to 
support accelerated approval. 
 
Overall, the Committee acknowledged that there is evidence of dystrophin production with 
eteplirsen treatment; However, a narrow majority of the Committee was unconvinced that the data 
meet the requirement of substantial evidence required to support accelerated approval.  The 
Committee members who disagreed with the majority noted that comments that were made in 
support of eteplirsen during the open public hearing session of the meeting influenced their votes. 
FDA presented data for clinical measures of improvement from the pivotal study 201/202. For the 
prospectively planned analysis in Study 201, there was no statistically significant difference in the 
change from baseline to Week 24 in the 6-Minute Walk distance (6MWD) between eteplirsen 50 
mg/kg, eteplirsen 30 mg/kg, and placebo. But Sarepta believes that eteplirsen’s benefit was 
demonstrated in post hoc analyses of the 6MWD for eteplirsen-treated patients compared to 
external control at year 4. Sarepta reported a significant difference of 162 meters in the 6MWD, as 
well as a reduction in the number of boys with an estimated loss of ambulation (17% for eteplirsen 
compared to 85% for the external control (p=0.011). However, FDA’s statistical reviewer did not 
agree that the data provide statistical evidence to support efficacy. FDA said the following issues 
negatively impact the interpretability of the study beyond the placebo-controlled period: 
-Differences in steroid use between the two groups (eteplirsen-treated patients and external 
historical control patients), 
-Possible impact of expectation bias, motivation, and coaching on 6MWD outcomes, 
-Timing of the selection of patients for the external control group (3 years after study data were 
available), 
-Unknown potential prognostic factors to match patients, 
-Potential differences in how study personnel judged endpoints (6MWD and loss of ambulation 
(LOA)), and 
-Comparison of patients by years of treatment/observation, versus age, since age correlates more 
strongly with function in DMD. 
 
Approved Indication (NDA 0206488) – September 19, 2016 
 
The FDA’s Approval Letter, dated September 19, 2016, acknowledges receipt of Sarepta’s NDA 
dated June 26, 2015 and a major amendment dated January 6, 2016, which extended the PDUFA 
goal date by three months.  
The Indications and Uses section of the initial, agreed upon label reads: EXONDYS 51 is indicated 
for the treatment of Duchenne muscular dystrophy (DMD) in patients who have a confirmed 
mutation of the DMD gene that is amenable to exon 51 skipping. This indication is approved under 
accelerated approval based on an increase in dystrophin in skeletal muscle observed in some 
patients treated with EXONDYS 51 [see Clinical Studies (14)]. A clinical benefit of EXONDYS 51 
has not been established. Continued approval for this indication may be contingent upon 
verification of a clinical benefit in confirmatory trials. 
 
Postmarketing Commitments  
 
In the September 19, 2016 Approval Letter, the FDA determined the following postmarketing 
commitments are required: 
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3095-1 In order to verify the clinical benefit of eteplirsen, conduct a 2-year randomized, double-
blind, controlled trial of eteplirsen in patients who have a confirmed mutation of the DMD gene that 
is amenable to exon 51 skipping.  Patients should be randomized to the approved dosage of 
eteplirsen (30 mg/kg weekly) or to a dosage that provides significantly higher exposure, e.g., 30 
mg/kg daily. The primary endpoint will be the North Star Ambulatory Assessment. 
 
3095-2 A two-year carcinogenicity study of intravenously administered eteplirsen in rat. 
 
3095-3 A 26-week carcinogenicity study of eteplirsen, administered by a clinically relevant route, 
in an appropriate transgenic mouse model. 
 
3095-4 A study to evaluate: 1. patient immune responses, including IgM and IgG isotypes, to 
eteplirsen, its induced dystrophin protein, and full length dystrophin; 2. the impact of immune 
responses on product PK and clinical efficacy and safety. The assays for antibodies to eteplirsen, 
the induced dystrophin, and full length dystrophin should be performed with sampling times 
optimized to detect early, peak, and late antibody responses, and should be fully validated. 3. for 
subjects whose serum screens positive for antibodies, the samples should be tested for neutralizing 
activity, to product activity, and/or product uptake. Antibody titer and persistence should be 
monitored throughout the duration of the study. 4. in patients who seroconvert, antibody levels 
should be monitored until they return to baseline. 5. for patients developing hypersensitivity 
responses, assays to evaluate IgE responses including skin testing or RAST assays should be 
developed and employed. Until these assays have been fully validated and reviewed by FDA, 
sufficient samples should be banked and stored under appropriate conditions so as to allow for re-
testing if deemed necessary. 
 
3095-5 Conduct a 2-year controlled trial in patients who have a confirmed mutation of the DMD 
gene that is amenable to exon 45 or 53 skipping with a phosphorodiamidate morpholino oligomer 
(PMO) designed to bind to a regulatory site governing splicing of the corresponding exon. The trial 
should include at least two well-separated doses of each PMO, with the high dose designed to 
provide the greatest dystrophin response possible, based upon preliminary dose-finding, with an 
expectation of acceptable tolerability. The primary objective of this study will be to evaluate the 
effect of the two PMO doses (combined-active group) compared to control on the North Star 
Ambulatory Assessment. The secondary objective will be to evaluate dystrophin levels as percent of 
normal by Western blot, with tissue to be obtained by needle biopsy. 
 
3095-6 Evaluate possible reasons for the upward trend in assay results from drug product stability 
studies. Initial investigations are expected to focus on any potential degradants that could co-elute 
with the main peak, re-authentication of the concentration of the reference standard solution, and 
quality attributes of the IP-HPLC reagents. Identify any other potential causes for the upward trend 
observed in the product stability. 
 
3095-7 Revalidate the suitability in-process [redacted] used during drug product manufacture with 
respect to the accuracy of the method and the robustness of the method in terms of [redacted.] 
Explore additional possible root causes for the bias in the in-process [redacted] results and the 
release [redacted] results that were observed in lot release. 
 
U.S. Regulatory History 
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September 19, 2016 – Approval Date 
June 6, 2016 – Sarepta announced that the FDA requested dystrophin data, as measured by western 
blot, from biopsies already obtained from the ongoing confirmatory study of eteplirsen 
(PROMOVI), as part of its ongoing evaluation of the NDA submission. 
May 26, 2016 –PDUFA date  
April 25, 2016 – PCNS meeting date 
January 22, 2016 – Initially scheduled date for the PCNS meeting, subsequently postponed to April 
25, 2016 
January 8, 2016 – Sarepta submitted 4-yr clinical effectiveness data that prompted the FDA to 
extend the initial PDUFA date by 3 months to allow time to review the new data. 
June 26, 2015 – Sarepta completed their rolling NDA submission for eteplirsen using the 
accelerated approval pathway. 
Designations: Orphan Drug, Fast-Track, Priority Review, Rare Pediatric Disease Designation 
 
Relevant Guidance: Draft Guidance for Industry: Duchenne Muscular Dystrophy and Related 
Dystrophinopathies: Developing Drugs for Treatment (June 2015). 
 
Accelerated Approval: The Draft Guidance offers two approaches for accelerated approval (AA). 
One approach is to submit data for a biomarker that has been validated as a surrogate endpoint that 
is reasonably likely to predict clinical benefit. The other is to submit data for an “intermediate 
clinical endpoint,” which is defined as a measurement of a therapeutic effect that can be measured 
earlier than an effect on irreversible morbidity and mortality (IMM) and is considered reasonably 
likely to predict the drug’s effect on IMM or other clinical benefit.  
 
Adverse Events: From the Draft Guidance: “Adverse events of special interest for drugs for the 
treatment of dystrophinopathies include exacerbation of autoimmunity to dystrophin or other 
muscle components. Exacerbation of cardiac disease may be a concern for drugs that increase 
physiological stress on the heart by increasing the amount or activity of skeletal muscle, or for 
drugs that could directly affect cardiac dystrophin.” 
 
METADATA: Sponsor: Sarepta Therapeutics Drug Name: eteplirsen Drug Class: exon-skipping 
therapy Indication: Duchenne muscular dystrophy 
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